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AERODYNAMIC RESULTS OF A SEPARATION EFFECTS 
TEST ON A 0.010-SCALE MODEL (52-OTS) OF THE 
INTEGRATED SSV IN THE AEDC/VKF 40-BY-40- 


INCH SUPERSONIC WIND TUNNEL A (1IA111) 


by 
E. Chee 
Rockwell International Space Division 


ABSTRACT 


Experimental aerodynamic investigations were conducted March 27 
through March 31, 1975, in the AEDC/VKF Tunnel A Facility on a 0.010-Sce e 
Model (52-OTS) of the Integrated Space Shuttle Vehicle. The purpose of 
the investigation was to obtain data with the SRB in proximity to the Or- 
biter/External Tank (0/ET) over a large O/ET initial angle of attack and 
sideslip range. SRB alone (greatly separated from 0/ET) data were also 
required. 

The AEDC Captive Trajectory System (CTS), which supported the SRB, 
was used with the tunnel primary sector (supporting the Orbiter/External 
Tank) to obtain "grid" type separation effects data. One symmetrical SRB 
Model was used interchangeably to obtain right-hand and left-hand SRB 
data. 

The entire investigation was conducted at a free-stream Mach number 


of 4.5 at unit Reynolds numbers of 3.95 and 5.9 million per foot. 


This report for IA111 consists of two volumes: Volume 1 contains 


the data figures and Volume 2 contains the tabulated source data. 
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NOMENCLATURE 
General 


DEFINITION 

speed of sound; m/sec, ft/sec 
pressure coefficient; (p, - peo)/a 
Mach number; V/a 

pressure; N/m“, psf 


dynamic pressure; 1/2ev°, n/m®, psf 


unit Reynolds mmber; per m, per ft 
velocity; m/sec, ft/sec 

angle of atteck, degrees 

angle of sideslip, degrees 

angle of yaw, degrees 

angle of roll, degrees 

mass density; ke/m>, slugs/ft2 


Reference & C.G. Definitions 


PLOT 
SYMBOL SYMBOL 
a 
Cp cP 
M MACH 
Q( NSM ) 
Q( PSF ) 
RN/L RN/L 
V 
a ALPHA 
B BETA 
yy PSI 
? PHI 
p 
Ab . 
b BREF 
Cee 





c 
S SREF 
MRP 
XMRP 
YMRP 
ZMRP 
SUBSCRIPTS 
b 
1 
8 
t 
Ld 


ORIGINAL PAGE 18 * 
OF POOR QUALITY. - 


base area; me, ft 


wing span or reference span; m, ft 


center of gravity 


. reference length or wing meen 


serodynemic chord; m, ft 

wing srea or reference eres; nm“, ft 
moment reference point 

moment reference point on X sxis 
moment reference point on Y sxis 


moment reference point on Z axis 


dase 

local 

static conditions 
total conditions 
free streen 


1.) 
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L/D 
L/ De 


PILOT 


SYMBOL 


CA 


CAB 


CAF 


CIM 


CBL 


CL 
CD 
CDB 


CDF 


CIM 


CLIN 


CSL 


L/D 
L/DF 


NOMENCLATURE (Continued ) 


Body-Axis System 


DEFINITION 


normal-torce cocfficient; Ror SES 
°q 


axial-force coefficient; oni forse 
q 


side-for:e coefficient; side force 
q 


buse-force coefficient; pase 2orce 
qo 


“Ap (Pp % Po)/aS 


forebody ixial force coefficient, Ca - Cay 


pitchin, -moment coefficient; pitching moment 
7 
yawing-moment coefficient; Yawing # oment 
q 


rolling-moment coefficient: Tolting moment 
A I) 


Stability-Axis System 


lift cocflicient; am 
je 





drag coefficient; ane 
q 


base-drug coefficient; base drag 
48 a5 


forebody drag coefficient; Cy - CD 


side-force coefficient; sic ores 
q 


pitching-moment coefficient; pitching moment 
"Slpep 


yawing-moment coefficient; “ving moment 
Jo 


rolling-moment coefficient; POLL te moment 
Qs ' 


Lift-to-drag, ratio; C,/Cy 


lift to forebody drag ratio; CL) Cig 
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SYMBOL 


o/T 
SSRB 


Bo/t 
BRB 


Crp > PR, 


CP. 


PLOT 
SYMBOL 


AILRON 
ALP-OT 
ALP-B 
BDFLAP 
BET-OT 
BET-B 


CPB1,CPB2 


CPC 


CTS 

DLTALF 
DLTBTA 
ELEVON 


Ll, L2, L3, 
LREF 


MACH 


GRID 


/ 


NOMENCLATURE (Continued) 
(Additional) 





DEFiNITION 
Orbiter aileron deflection angle, deg. 
Orbiter/external tank angle of attack, deg. 
SRB angle of attack, deg. : 
Orbiter body flap angle, deg. 
Orbiter/external tank angle of sideslip, deg. 
SRB angle of sideslip, deg. 


Base-pressure coefficients (PB1-P8, 
PB2-P8) /Q3 


Model cavity-pressure coefficient, 
(PC-P8) /Q3 


Captive Trajectory System 

(ALP-BS) = (ALP-OT) ® deg. 

(BETA-BS) - (BET-OT), deg. 

Orbiter elevon deflection, deg. 
Moment coefficient reference lengths, 
orbiter body length (nose to base 7 
excluding the body flap, model scale), 

12.903 in. 

Model length, 18.469 for orbiter/external 

tank, in., 17.894 for SRB, in. (Used only 

for XCP/L, YCP/L calculations) 


Free-stream Mach number 


Location, on a predetermined grid network, 
of SRB with respect to O/ET 
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SYMBOL 


O/T 


PSRB 


ésp 


PLOT 
SYMBOL 


OTS 
PB1,PB2 
PC 


PHI-OT 


PHI-S 


PO 
P8 
Q8 
RE/FT 


RUDDER 


SREF 


SPDBRK 


SRB 
SSV 
TO 
T8 


VKF 


<= 


NOMENCLATURE (Continued) 
(Additional) 


DEFINITION 
Orbiter - tank ~ SRB model 
Model base pressures, psia 
Model cavity pressure, psia 


Orbiter/tank roll angle (always zero except 
for balance deflection) deg. 


SRB roll angle (always zero for these tests) 
deg. 


Tunnel stilling chamber pressure, p3ia 
Free-stream static pressure, psia 
Free-stream dynamic pressure, psia 
Free-stream unit Reynolds number, ec} 


Rudder deflection angie (always zero for 
these tests), deg. 


Reference area, orbiter wing area, 38.736 
in 


Speed brake deflection (always zero for 
these tests), deg. 


Solid rocket booster 

Space shuttle vehicle 

Tunnel stilling chamber temperature, °R 
Free-stream static temperature, °R 

von Karman facility 


Model weight, lbs. 


Mme 4 stAB 


PLOT 
SYMBOL SYMBOL 


X 


XCG 


XT 


XS 
XO 
XT 


YC 


NCMENCLATURE (Continued) 
(Additional) 


DEFINITION 


Longitudinal displacement (positive down- 
stream) of the SRB nose from its mated 
position with respect to the orbiter/ 
external tank; in. full scale 


Distance from model nose to moment reference 
point along model x-axis, Orbiter/Tank: 
7.681 inches from Tank nose (excluding 
lightning rod); SRB: 10.585 inches 


Normal-force center of pressure in percent 
of model reference length, XCG/LM - 
(CLM/CN) (L1/LM) 


Moment reference point longitudinal location 


Longitudinal moment transfer distance used 
to transfer moments from the balance 
reference point to the model moment 
reference center, positive upstream, inches 


SRB longitudinal coordinate, in. 
Orbital longitudinal coordinate, in. 
External tank longitudinal coordinate, in. 


Lateral dispiacement (positive to the right 
for the left and right booster) of the 
booster nose from its mated position with 
respect to the orbiter/tank, in. full scale 


Lateral displacement corrected for rolling 
moment deflection of the orbiter /tank 
balance: 

Y = YC + 3.36 sin ¢p for SRBLI 

(see Configurations Investigated Section for 
definition of SRBL1 and SRBR1) 

Y= YC - °.36 sin $p for SRBRI1; in. full 
scale 
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SYMBOL 


PLOT 
SYMBOL 


YCP/L 


YT 


XS 
YO 


YT 


ZMRP 


ZT 


ZS 
20 


ZT 
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NOMENCLATURE (Concluded) 
(Additional) 


DEFINITION 
Side~force center of pressure relative to 
model nose (tank nose for orbiter/tank 
model) and ratioed to model length, 
XCG/LM - (CLN/CY) (L2/LM) 
Moment reference po} it lateral location 
Lateral moment transfer distance used to 
transfer moments from the balance reference 
point to the model moment reference center, 
positive to the right, inches 
SRB lateral coordinate, in. 
Orbiter lateral coordinate, in. 
External tank lateral coordinate, in. 
Vertical displacement (positive down) of the 
booster nose from its mated position with 
respect to the orbiter/tank, in. full scale 
Moment reference point vertical location 
Vertical moment transfer distance used to 
transfer moments from the balance reference 
point to the model moment reference center, 
SRB vertical coordinate, in. 
Orbiter vertical coordinate, in. 


External tank vertical coordinate, in. 


Rolling moment deflection of the orbiter/ 
tank balance, deg. 
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REMARKS 


The aerodynamic data obtained consisted of force and moment measure- 
ments on the Orbiter/External Tank (O/ET) and Solid Rocket Booster (SRB) 
models at Mach 4.5 during simulated SRB staging. One SRB model, mounted 
on the VKF Captive Trajectory System (CTS), was used to simulate the left 
and right SRB when the O/ET model was yawed. Test variables included 0/ET 
angles of attack and sideslip (both 0 to 15 deg.); SRB angles of attack 
(Q to -20 deg.) and sideslip (+4 to -16 deg. on the right SRB and 0 to 16 
deg. on the left SRB) relative to the O/ET model; and full scale vertical, 
lateral, and axial separation distances of the SRB relative to its launch 
position of 0 to 500, 0 to 400, and 0 to 1200 inches (full scale), res- 
pectively. All data were obtained at a free-stream Reynolds number of 
3.9 million per foot except when 80/T = 15 deg., which was obtained at 
3.9 million per foot because of load limitations on the O/ET balance. 
Data were also obtained on the individual models and are referred to as 
"O/ET isolated" and "SRB isolated." Before using the data as presented 
herein, check the following list of deviations: 

l. The SRB base pressure transducer became inoperative during 

the second day of testing and has been deleted after data 
group number 1397 (data set number SV8142). 

2.  "O/ET isolated" data were obtained with the SRB model 

positioned sufficiently downstream of and above the 0/ET 


model to provide interference free flow for the O/ET model. 
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"SRB isolated" data were obtained with the O/ET model 
retracted from the wind tunnel. 

XCP/L and YCP/L were not calculated for the O/ET model 
when the absolute normal and side forces were less than 
0.5 lb. and 0.2 lb., respectively. 

XCP/L and YCP/L were not calculated for the SRB model 
when the absolute normal and side force was less than 
0.05 1b., respectively. 


Y is the corrected value calculated for each data 


point to account for the roll deflection of the O/ET balance. 


The model is axisymmetric; therefore negative sideslip data 
may be obtained by interchanging the right-hand and left- 
hand SRB data and reversing the signs of the lateral coef- 


ficients for both the SRB and O/ET. 
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CONFIGURATIONS INVESTIGATED 


The 0.010-scale 52-OTS model consisted of an orbiter, external tank 
and one SRB. Full scale tank protrusions and tank~-to~orbiter attach 
hardware and tank nose lightning rod were simulated (refer to Fig. 2). 
The SRB model was symmetrical, without separation motors, and was used 
interchangeably for either the left-hand or right-hand booster. 

The Orbiter/Tank combination was mounted on the AEDC 0.85 inch 
diameter 4.00-Y-36-049 six-component internal strain gage force-moment 
balance. The balance was located in the Orbiter model.with balance 
moment center at Xp = 10.506, Yp = 0, and Zp = 4.00. This, in turn, 
was sting mounted on the tunnel primary sector. 

The SRB was mounted on the AEDC 0.65 inch diameter 4.06-Y~36-020 
balance with balance moment center at Xp = 12.585, Yp = 0, and Zp = 4.00. 

The entire test was conducted with all orbiter control surfaces set 
at their null positions. | 

The components of each model are described below. Note that the 


Orbiter~to-Tank attach hardware is considered a part of the tank model. 


At tte rs 


Orbiter 0] = Byg C7 Eo3 Fs My Ng Rs V7 Wio7 


Tank ET, = T2q ATyg ATy7 AT1g FL5 Fl¢ Flo FRg PT13 PTy4 PTo, 


Pe SEP RRS ee ET Me Cee ae 


SRBL1 = Syg PS> (used as left SRB) 


SRBR1 = Sig PS7 (used as right SRB) 


1 
ance SRR terme one ne 8 er LN ANTE ORME ATEN RIT NOES RENE TIN EER cA, POEM 


PR By, aX) SEE: Capa oz * wn Pa ~ = AS. an a a od 7 3 a 2 = - 


TEST FACILITY DESCRIPTION 


Bee ene an rina oy ane mere ER She ane he emamptae gS ESR 


The AEDC von Karman Facility (VKF) Tunnel A is a continuous, closed- 
circuit, variable density wind tunnel with an automatically driven 
flexible-plate-type nozzle and a 40- by 40-in. test section. The tunnel 
can be operated at Mach numbers from 1.5 to 6 at maximum stagnation 
pressures from 29 to 200 psia, respectively, and stagnation temperatures 
up co 750°R (M = 6). Minimum operating pressures range from about one~ 
tenth to one-twentieth of the maximum at each Mach number. A description 


of the tunnel and airflow calibration information may be found in 


Reference 4, 
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DATA REDUCTION 


Orbiter/External Tank balance data were reduced to body axis co- 


efficients using the following reference dimensions: 


Value 


Full 
Symbol Description Scale 


SREF Reference area, ft.2 2690.0 


Lj ,L9,L3, Reference lengths for 
LREF pitching, yawing, and 
rolling moments, in. 1290.3 


XMRP Longitudinal location 
of moment reference 
point, in. Xp 1097.0 


YMRP Lateral location of 
moment reference point, 
in. Yr 0.0 


ZMRP Vertical location of 
moment reference point, 


LM Reference length for 
center of pressure 
location, in. 1846.9 


Model 
Scale 


0.2690 


12.903 


10.97 


0.0 


4.50 


18. 469 


Solid rocket booster balance data were reduced to body axis co- 


efficients using the following reference dimensions: 


Value 
Full 

Symbol Description Scale 
SREF Reference area, ft.? 2690.0 
Lj,L9,L3, Reference lengths for 
LREF pitching, yawing, and 
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ZMRP Vertical location of 
moment reference center, 
: LM Reference length for 
center of pressure 
location, in. 1789.4 17.894 
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cy TABLE III. MODEL DIMENSIONAL DATA 
MODEL COMPONENT: ATTACH STRUCTURE - AT16 
GENERAL DESCRIPTION: Forward orbiter /ET attach structure (2 member 


structure). 


MODEL SCALE: 0,010 MODEL DRAWING: SS-A0Q0117, Relzase 4 
DRAWING NO.: _VL78-000062B, SK-H-4,011 








DIMENSIONS: MEMEER FULL S° MODEL SC:-LE 
fi X 394.383. 9h 
| Y, __0.0 0.0 
Z, __UWR ML WR ML 
Xp 1231.0 11.310 _ 
Yr 146.8 0.468 
Zn _ 561.298 5.613 
#2 X, 394.38 Db. 
Y, __0.0 0.0 
LWR_ML LWR_ML 
Xr 1131.0 11,310 - 
tt = 46.8 - 0.468 
2p _ 561.298 5.613 
Diameter, In. #1. 5-70 0.057 
| ‘#2 5.70 0.057 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT: ATTACH STRUCTURE - AT\7 
GENERAL DESCRIPTION: Left rear orbiter/ET attach structure (2 member 


structure). 


MODEL SCALE: 0,010 MODEL DRAWING: SS~A00117, Release 4 


DRAWING NO.: _VL78-000062B, SK-H-4013 


DIMENSIONS: MEMPER FULL SCALE MODEL SC-+LE 
#1 X, _1317.00 13.170 


aoe 96.5 = 0.965 
267.5 2.675 


~ 125,827 -~ 1,258 


Xo 
Zo 
Xp 2058.00 _ 20,580 
Yp 
Zp __ 515.5 5.155 __ 


#2 . X, _1317.0 13.170 
XY, 296.5 - 0.965 
2, 267.5 2.675 
Xp _ 2058.0 20.580_- 


Mp =125.827 0 _= 1.258 __ 
op 515.5 5.155 


Diameter, In. #1 11.5 0.115 
#2 15.5 0.155 
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MODEL COMPONENT: 
GENERAL DESCRIPTION: 


MODEL SCALE: 
DRAWING NO.: 


DIMENSIONS: 


Diameter of members, In.: 


MODEL Ill. MODEL DIMENSIONAL DTA (Continued) 


0.010 


VL78-00005 2B 


ATTACH STRUCTURE - AT}, 





#1 


#3 


#e 
#3 
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MODEL DRAWING: 


FULL SCALE 
x, — 1317.00 _ 
96.5 
26'7..5 
1872.0 
__125.827_ 
515.5 


Pg FSF HS 


T 
Yp __125.827_. 
Zp 





15.5 
11.5 


S$5~A00117 


marge rem lay 
MODEL SCéLE 


ALAZO _ 
92965 
2.675 


18.750 
1.258 


22155 
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Right rear orbiter orbiter ‘ET attach structure (3 member) 
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MODEL I11. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT :___ BODY - ho 


GENERAL DESCRIPTION : .Fuselage, Configuration 3, per Rockwe'l 


Lines VL70-000139B 


— eel 


MODEL SCALE: 0.010 


MODEL DRAWING: 


SS-A01182, Release 7 


DRAWING NUMBER: _VE70-0001398 


DIMENSIONS : 


Length 

Mox Width 

Max Depth 

Fineness Ratio 

Areo~ Ft? 
Max. Cross-Sectional 
Planform 
Wetted 
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FULL SCALE 


4 


R22 


TT FL 


MODEL SCALE 
12.903 


2,676 


2.445 


lL, 822 





__0.0367 








TABLE III. MODEL DIMENSIONAL DATA (Cont i1ued) 


MODEL COMPONENT :____ CANOPY - Cp 
GENERAL DESCRIPTION : Configuration 3A canopy. 0 
Sn a 
eS eee ee ee eee te eae a a 


MODEL DRAWING: SS+AQ1182, Release 7 


MODEL SCALE: 0.010 ; 


DRAWING NUMBER: __YL70-0001308 


DIMENSIONS : FULL SCALE | MODEL SCALE 


Length (X,= 433 to Xo= 478) . In. 45 1.450 
Max Width 
Max Depth 


Fineness Ratio 
Area 


Max. Cross—Sectional 


Planform 


Wetted 


=e 
Dr en a 
eee eee 
a aE 


Bose 
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TABLE IIL. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: _ELEVON - Enq 


GENERAL DESCRIPTION: Configuration 3 per Wjo7 Rockwell ‘lines 


~Y20=0001398, data for (i) of (2) sides 


a 





MODEL SCALE: 0.010 MODEL DRAWING; SS-A01182, Release 7 
OPAWINC HLMRER: ¥L7U~091 358 
DIMENSIONS: FULL-SCALE MODEL SCALE 
2 
Area - Ft 205.52 0.0206 
Span (equivalent), In. 353.34 3.533 
Inb'd equivalent chord. In. __ 114.78 1.148 
Outb'd equivalent chord. In. .00 
q ; ae 90 0,550 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 0,208 0,208 
At Outb'd equiv. chord | 0,400_ 


Sweep Back Angles, degrees 


Leading Edge 





0,00 0,00 
Tailing Edge ~ 10,24 - 10,24 
Hingeline 0.00 0.00 
3 | 
Area Moment (Normal to hinge line), Ft 1548.07 0.00155 
bp Mi duct of Aisi Rebding | 
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TABLE I11. MODEL DIMENSIONAL DATA = (Continued) 


MODEL COMPONENT :_ BODY FLAP - Fs 


GENERAL DESCRIPTION : _ Configuration 3A lightweight orbiter body 


flap. 


a a el 


MODEL SCAL2; 0,010 MODEL DRAWING SS-AQ1182, Release ! 7 


DRAWING NUMBER © __VL70=000) 39 


DIMENSIONS | 


Length, In. 


Max Width , In. 


Max Depth 


Fineness Ratio 

Area - Ft" 
Mox. Cross-Sectional 
Planform 


Wetted 


59 


FULL SCALE 


Bi, .70 
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atv Le 
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MODEL SCALE 
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| TABLE III. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT: FEEDLINE - FLs 


GENERAL DESCRIPTION: LOX feedline simulated between ET and Orbiter. 


MODEL SCALE: 0.010 MODEL DRAWING: SS=-A00117, Release 4 
DRAWING NO.: VL78~-000062B 
DIMENSIONS: FULL SCAJE MODEL SCALE 
Leading edge at: Xr 1033.3 10.333 
Yr 70.0 0.700 
Xp 1033.3 10.333 
Yr - 70.0 - 0.700 
“Trailing edge at: Xr 2071.50 20.715 
Yr | 70.00 0.700 
Xr 2071.50 20.715 
Yr 70.0 0.700 
Dia., In. 18.80 0.188 


Centerline of LOX feeiiine located radially at 6 = 2392)! 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT: PRESSURE LINE = Fé 


GENERAL DESCRIPTION: Max. cross-sectional area simulating LH, pressure 
line and electrical conduit line on the ET, 


MODEL SCALE: 0.010 MODEL DRAWING: SS-AQO117, Helease 4 
DRAWING NO.: VL78-000062B 


DIMENSIONS: 3 FULL SCALE MODEL SCALE 
Leading edge at: Xr 1127.1 11.271 
| Yr 110.3 1.103 
Trailing edge at: Xr 2062.1 20.621 
Yr 110.3 1.103 


Centerline of LH. pressure line located radially at 6 - 33°45! 
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TABLE 111. MODEL DIMENSIONAL DATA = (continued) 


MODEL COMPONENT :_ [Ho UMBILICAL FEEDLINE - Flo 
GENERAL DESCRIPTION : _LHo umbilical feedline with an electrical] 
quick-disconnect box between the Orbiter and ET, _ en 





‘QDEL S 


fn, ‘oa 


DRAWING NUMBER’ YL78-000062B 


DIMENSIONS - 


Centerline at XT 

Mox Width 

Mox Depth 

Diameter 

Area 
Max. Cross-Sectioral 
Planform 
Wetted 
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FULL SCALE 


2071.5 
31.2 . 





37.5 


TTL 
TTT} 


MODEL SCALE 


20.715 
0. 312 


0.375 


—~ ew 


TABLE III. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: Rear attach structure fairing - FR¢ 


GENERAL DESCRIPTION: Rear ET/Orbiter attach structure cross-member or bean. 


fairing used in conjunction with AT, 9, AT)3, FL, and FL. Includes diagonal 


strut. 


MODEL SCALE: 0.010 


DRAWING NO.: VL7€-000062B, SS-A01256 


DIMENSIONS: 
Leading edge certerline at I, 


T) 
Zon 
Maximum length, In. 
Maximum width, In. 
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FULL SCALE 
2036.67 
0.0 
183.00 


64.00 
190.00 


MODEL SCALE 
20. 367 
0.0 
1.830 


0.640 
1.900 


ig 5 owe 
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TABLE IIl1. 


MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT :__OMS POD = Mm, 


GENERAL DESCRIPTION : Configuration 3 per Rockwell Lines VL70-000139 
NOTE: M, identical to Ms. excent. intersection to fuselage 


ge SL eee 


DRAWING: SS-A 


82. Release 7 


DRAWING NUMBER © 7000 


DIMENSIONS : 
Length ‘ In. 
Mex Width. In. 


Mox Depth » In. 


Fineness Rotic 


Areo 


Mox. Cross~Sectionol 


Planform 


Wetted 


Centerline of OMS Pods: 


FULL SCALE 


Rg .0 


F 


113.0 


HLT 
LTT 


WP = 443.9 in F.S., WP @ 400 4 63.9 = 463.9 


Bre = 80.0 IN. F.S. 


Length: 


1214.0 to 1540.0 = 346.0 in.F.5S. 
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MODEL SCALE 
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| | TABLE III. MODEL DIMENSIONAL D:TA (Continued) 
MODEL COMPONENT: OMS NOZZLES - No 


EE LO PET 


GENERAL DESCRIPTION: _ Basic OMS nozzle of configuration 2A per Rockwel} 
Lines _VL70-008306 and VL70-Q00089B, Intersection of nozzle exit plane 
and nozzle centerline at X, = 1570.75, 7, = +99,25, 2, = 507,25 
MODEL SCALE: 0.010 MODEL DRAWING: S3S-A01182, Release 7 
DRAWING NUMBER: _VL70-008304, VL70-GL0089B 

DIMENSIONS: FULL SC-LE MODEL SCALE 





MACH NO. 

Length _ In. 
Gimbal Point to Exit Plane 
Throat to Exit Plane 


Diameter - In. 








Exit 50.00 0.500 
Throat NA N‘A 
Inlet 22.00 0,280 
krea - ft? 
Exit 13.635 0.136 
Throat 
Gimbal Point (Station) - In. 
Sippecuthacie 
ko 1518.0 15.180 
Yo + _ 88.0 + 0,890 
Zu 492.0 4.920 
Lover Nozzles 
X 
x SS ae IE 
Z en ee 
Null Position - Deg. 
a ee . 
Pitch 25 h9' =: 15°49! 
Yav ' ie 
Lower Nozzle 
Pitch 
Yav aa, 
al ALITY 7 - 








TABLE III. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT: SRB PROTUBERANCE ~- PS-7 


GENERAL DESCRIPTION: SRB/ET attach ring: two attach rings and one 


structural ring. 


MODEL SCALE: 0.010 MODEL DRAWING: SS-A01308, Release 1 
DRAWING NO.: VL77-CO0046 


DIMENSIONS (DATA FOR 1 OF 2 SIDES) FULL SCALE MODEL SCALE 
Centerline at Xp: 1505.00 15.050 
1517.0 15.170 
1852.0 18.520 
Width 10.0 0.100 
Heighth , 10.0 0.100 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT: ET PROTUBERANCE - PT]3 
GENERAL DESCRIPTION: Maximum crosssectional area simulating LOX 
recirculation line and electrical conduit box on planform view o? 
external tank, T90- 


MODEL SCALE: 0.016 MODEL, DRAWING: 5S-A00117, Release 4 
DRAWING NO.: VL78~000062B 


DIM=NSIONS: FULL SCALE MODEL 
Leading edge at: Xr 1208.3 13.083 

Yr 95.0 0.950 

Xn 1208.3 12.083 

Yr - 95.0 ~ 0.950 

Trailing edge at: Xr 2060.5 20.605 

Yr 95.0 0.950 

XT 2060.5 20.605 

Yt ~- 95.0 - 0.950 


Centerline of LOX recirculation line located radially at 6 := 330451 
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MODEL I11. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT: ET PROTUBERANCE - PTL, 


GENERAL DESCRIPTION: LOX pressure line on Tank, T20. 


MODEL SCALE: 0.010 MODEL DRAWING: SS-AOO117, Release 4 
DRAWING NO.: VL78-~000062B 


DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at: Xp 355.90 3.559 
Yr 6.0 0.06 
Trailing edge at: Xp 2060.5 20.605 
Yr 87.0 0.870 


Centerline of LOX pressure line located radially at @ = 23°24". 


68 


eee ee 





e- ~~ = a ell 
ee a ee ere 
lll 
Ee aananeee mae 
rer 

—— | 

a 
a + ee egg 


MODEL III. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPON"NT: NOSE CONE LINES - PT 29 


GENERAL DSSCRIPTION: Maximum cross-sectional area simulating the 
LOX pressure line and electrical conduit on top of external tank 


(Top )nose cone area. 


MODEL SCAIF: 0.910 MODEL DRAWING: SS-A001]17, Release 4 
DRAWING NO.: VL78-000062B 


DIMENSIONS FULL SCALE MODEL SCALr 
Leading edge at: Xr 360.92 3.609 
Yr 34.0 0.340 
Trailing edge at: Xp 995.1 9.551 
Yr 336.5 3.365 


Centerline of lines located radially at 6 = 33°45! 
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TABLE I].. MODEL DIMENSIONAL DATA (Continued ) 


MODEL COMPONENT: RUDDER - Bs ore 
GENERAL DESCRIPTION: _ Configuration L39B orbiter rudder for stabilizer 


-V 
Te 
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MODFL SCALE: 0,010 MODEL DRAWING NO. ; S5-A0]182, Release 7 


DRAWING NUMBER: —1120-0001398,_ VL'0-000085 | 
DIMENSIONS : | FULL-SCALE MODEL SCALE 
Area - Ft? 100,15 0.0100 
Span (equivalent) , In. 2010 - 2,010 
Inb'd equivalent chord, In. 91,585 _ 0,916 
Outb'd equivalent chord, In. 50.033 0,508 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord _ 0,400 0,400 
At Outb’d equiv. chord 0.400 0,400 
Sweep Back ‘Angles, degrees | 
Leading Edge 34.83 3 
Tailing Edge 26.25 26.25 
ine se of Area & c) ie 4462 
Area Moment (Normabctexhingectine) rt3 610.92. 02,0006 
Mean Aerodynamic Chord, In. 73.2 0.732 
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TABLE 111. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT : BOOSTER SOLID ROCKET MOTOR = Sig 
GENERAL DESCRIPTION : __ Configuration MCR 500, Data for (1) of (2) 


sides. 





MODEL SCALF: 0,010 MODEL DRAWING NO.: 5S5-A01308, Release 1] 
DRAWING NUMBER: ZL77-000044 


DIMENSIONS : 


Length (Includes nozzle), In. 


Mox Width (Tank dia.). In. 


Mex Depth (Aft Shroud). In. 


Fineness Ratio 


Area - Ft 


Max. Cross—Sectiona! 


Planforn 


Wetted 
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FULL SCALE 


1289.4 
— Leb. 
pees 
seca O67 


201.062 


MODEL SCALE 


19.894 


1.460 
1.920 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT : __EXTERNAL TANK = Tao 
GENERAL DESCRIPTION : . External oxygen-hydrogen tank 





MODEL SCALE: 0.010 MODEL DRAWING: S35-A00117, Release 4, 


DRAWING NUMBER: _VL72-000131, VL78-000062B 


/ 


DIMENSIONS : FULL SCALE MODEL SCALE 


Length(Nose @ Xp=328.92), In. 1846 .905 18.469 
Max Width (@ Xp = 975.675), In. 333.2 3.332 


Max Depth. In. 330.2 3.302 
Fineness Ratio 5.657 5.657 
Area - Ft* ——————— 

Max. Cross~Sectional __ 605 . 534 0.0605 

(@ X, = 975.675) ee 


594.679 0.0595 
t 
Wee oF Ree Bete erline, In. 400.000 1, .000 


Bowe Base (on 330.2 dia) 594,679 0.0595 _ 
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TABLE ITI. MODEL DIMENSIONAL DATA 


MODEL COMPONENT: VERTICAL - Ve 


(Continued) 





GENERAL DESCRIPTION: Centerline vertical tail, double-wedge airfoil} 
with rounded leading edge, 


NOTE: Same as Ve, but with manipulator housing removed, ss 
MODEL DRAWING: SS-AOQ1182, Release 


MODEL SCALE; 0.010 
DRAWING NUMBER: VL70-000139B 
DIMENSLOWS: 
TOTAL DATA 
Area (Theo) - Ft* 
Planform 
Span (Theo) - In. 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Sweep~Back Angles, Degrees. 
Leading Edge 


Trailing Edge 
0.25 Element Line 


Chords: 
Root (Theo) ‘NP 
Tip (Theo) "WP 
MAC 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 


Airfoil Section 
Leading Wedze angle - Deg. 
Trailing Wedge Angle - Deg. 
Leading Edge Radius 

Void Area 


Blanketed Area 
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: TABLE IIL. MCDEL DIMENSIONAL DATA (Concluded) 


en ee en ed 





SENERAL DESCR°TION:_ Contd curation 2 per Rockwell) lines VL70-0001398 
NOTE: Sameas i363 except cuff airfoil and incidence angle 
MODEL SCALE: 0,010. MODEL, DRAWING: SS=A01182. Pelease 7 
EO ones OWG. NO. VL70-0001398 
OIMENS IONS: FULL-SCALE MODEL SCALE 
TOTAL DATA 2 
Arca ren.) FY 
Plan form ; 2690.00 0.2690 
Span (Theo In. : 936.68 9.367 
Aspect Ratio 2.255 2.265 
Rate of Taner 1.177 \ 177 
Taper Ratio 0.200 0.200 
Dihedral Angie, degrees 3 500 3500 
Incidence Angle, degrees 0.500 0,500 
Aerodynamic Twist, degrees | + 3,000 + 3.000 
Sweep Sack Angies, degrees 
Leading Edge b5 000 5,000 
Trailing Edge - 10,2), - 10.2 


0.25 Element Line 


ords: 
Root snes B.P.0.0. 
Tipo, (Theo 

MAC 


Fus. Sta. of .25 MAC 
WeP. Of «25 MAC 
B.L. of .25 MAC ' 


EXPOSED DATA 








2 
Area (theo) Ft 1752.29 - 0.1752 
Span, (Theo) In. BP108 720.66 7.207 
Aspect Ratio 2.058 2.058 
lad Ratio 0.2451 0,245) 
hords 
Root BP108 62.40 62h, 
ee re-  - 
MAC 2 . 393.03 3.930 
Fus. Sta. of .25 MAC T185. 31 11.853 
WoP. of 25 MAC a 3,002 
3.4. of .25 MAC 51.7 2,518 
Airfoil Section (Rockwell Mod NASA) 
XXXX~ GA 
Tip b= 0.12 0.12 
' rd EE ' 


Sata for (1) of (2) Sides 
Leading Edge Cuff 2 
P"anferm Area ° 


ple 
-eacing Edge Inver sects Fus M. L. @ Sta Ee eS 
wouiire Idge intaegects ding 9 Sta te): < We wh. 334 
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RUDDER AND SPEFD BRAKE DEFLECTIONS Maxiomun Deflections 





(PARALLEL T0 THE FRL) | aerate Test 
g,. 22.8 0 | 
87,2 0 
+. Se =35/+20 0 
One “li -7/+22 : 2 Lo 0 Ss 


yT YY 7 0 
+ 6... 
ELEVON DEFLECTIONS \ : A 
- 8. 


PARALLEL 70 THE ¥RL 





BODY FLAP DEFLECTIONS 


Zo & 287.0 





X, = 1532 


b. Control Surface Sign Convention 
Figure 1 - Continued 
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TABULATED SOURCE DATA 
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